WB.ING-30

Numerical exercises
Cwiczenia rachunkowe



MAP (plan view)

Exercise 1

Alkalia (K,0+Na,0+Ca0 +Mg0) wt.%
{X}

27.4
30.3
22.7
19.8
24.8
Mean: 25.0
27.4
30.3
Mean: 28.8
27.7
Mean: 26.8
19.8
24.8
Mean: 25.0
28.7
27.9
27.4
30.1
29.7
Mean: 27.4
Etc. etc.



MAP (plan view)

Exercise 2

Mean:

Alkalia (wt.%)

INNER
Xy ¥

n,=5

27.4
30.3
22.7
19.8
24.8

25.0



| No=25
)-(033‘-561"
503‘0460'!
S = 2.0 om
oL = 0.40 (10%)

Exercise 3

L{'&‘ = 4.341 | - From Table 2 for DF = 24 and "2a = 0.05

- ({’m . s°/5@.)2- _EMM
= £ T w7 1 ne = 25
R LI CN) %= 36.5 om
_ (A - B % 12.303 So= 4.4 em.
NPt T oG A 42 4018 =43 §=:43sz)

(1.9m 21)*
1 +(254m-‘t~’-

= 4203 « 46

NNyt =N, =46-25= 24 S
i bbimfm‘:n

Nopt =

Example 2

same as obove, m,t»:%’%{izzo;z.
bt ith S 2444 302- 25‘2?7%#&2'&
Example 3

same as above, n .—.ﬁ._"z-“-g.'

w ‘.“A s° 2 4 0# 4 (/) _—

na mere samples needed

Example 4

savme as above, 29.2 .

but weth o =0.20 (20%) Nopt 4.05 28
t’dcﬂ = 4. 318 n=22-25=3 Sdmrme
Ex S

same as adove Nogt = 164

bk nith o6 20.05 (5%) oot = a1 =63
tyot = 2.064 N = 65-25 = 40 somples 'hnbe




Exercise 4

No=25
Xo = 36.5 em
So = 44 em
P ZTO om
e = 0.0 (40%)
: 'l'!gd s 4.341 ] Awashti & Kumar estimate:

Nt = (+m ) s°/5a»)2-
oot = 3 + (= e - S%6,)

| _ (4 - Mt _ 42.303
ot =T+ (& 1. 4Y: 4018 =13

3&*& as akbove | Estimate based on confidence interval:

. % 2
L=20em - <_5°_"2°_‘
oL = 0.40 (10%) Nopt Lo )

ty = A M1

Pl =( 4.47-‘04.711)?- =43



Exercise 5

For qrouped data (n.- ddl—) - daw) :

k
X =4 zf«:fé
L class mdpom* valua

L— class frequenay
__.'L. Z_-lfc(x° %) s, = |52

DER

Exm& ———
Classes : Q' W fixi fox?
0.0 -14.0 ¢m 0.5 em 2.0 400
1.0-~2.0 1.5 44 24.0 34.50
2.0-3.0 25 33 55.0 23%.50
3.0~ 4.0 3.5 42 142.0 514.5v
4.©0-%.0 @S 23 403.5 (65.%S
5.0 =6.0 6.9 6 33.0 184.5¢
k=6 n=12% 401.5 1431. 75
X = 4:;?'5 = 346 =2 3.2 em

sk = 4 [Z'F.. X; = (__Z“_-f;:-/x_;)_ LJ

1 M
Sk =3E (1431.7 - 1269.3) = 1.29 = 4.3

r.mz'

v—s-z'—'f‘l(‘ 1.1 em



Exercise 6

IX% 16 22 24 20 23 24 19 45 13 23 47
n=1% 20 29 48 22 4 25

X =20
s; = 44.9

Sx =1].£'§ = 0.93

Forac=0.5, 'l:%d e 2.120

YF =16
L=2420 - 0.93 = 4,92 =2
18 < /t 22 wucth 95% wnfildence

And if we wish to be 99% confident?

For oL=0.01, '&t/zoZ:o.oos = 2.921

L =204 093 =27%16=3 |
47< <23 whh confidence. of 99%



Exercise 7

1%} $2= 0.083  Sx=0.293

n=2% o
S (x-3%)%* = (n-4) S: = 2.459
For ot=0.10 e
Xyi=0.05 = 38.90

X% o5 = 15.38

2.152 2, 2.458
3590 < ° < %533

0.055 < 32< 0.440  with 20% confid.

0.934 < € < 0.3% e 0% condd,



Exercise 8

Sandstone porosity (%)

%l
ne=6

, ; — T

2 2

X Xy X, X5
M0 A5.2 124.0 2810
4.2 43.6 433.9 484,
16,2 44.5 146.6 A39.7
A€ A8.4 243.4 ?3?‘4
14,2 249.0

- A2+.4

_ .o 133, -
Ti,= %6 Zx=M0 Zx(=933 Zx;=1554.4

24 = fé_'éa = 12_,4-

2 nfx’”@é'

X, =« 12 < 3.8 Sx " Tn(n-AD
. 69293 —(#.6Y_ F0.64 . 5 35
>4 = 6,.4') 30 - =
Sy= A5 .
8+ 4554.4 — (444.0)_ ~ 114.2 _
2 = 5 " 20%.



MAP (plan view)

Exercise 9

Alkalia (wt.%)

INNER
{X.3

n,=5

27.6
23.8
22.9
28.2
22.5



M= 480 assumed

{x
n =46

X

Exercise 10

1S2
184

3?

499
432
41806

1%6
433
A9
185
179
184
186
215
24¢
198

Al |

Sx= 3026 Sxt=

$78358

Ho:
H,:
X =
2_
S, = Sy =
Sg=
= A
| % - £
t-= S/.'b — =
; x
DF=15
Lo.0s
CONCLUSION:



Exercise 11

ZX = 335

ix,% | 5%, 59, 59, #9. &1 Sx2 = 23013
=5
n‘l . 5% - 406
fx,} 72, 7, 83, 93 86 S = 410
Ng=5 S x%= 33894
s = 63
One-tail hypothesis The critical F-value:
to be tested: for DF,=
H.,: DF,=
{ HO- and o = 0.10
: Fo0 =
The test F-function:
F = s,2/s,2 Result:
Conclusion:

The calculated F-value
F =



Exercise 11 (cont.)

ZX = 335
{X,,‘f 5%, 59, 592, #9, &1 S x2=23013 Mean: x, = 67
L . s2 = 406
{ng 72, %6, 83, 93| 86 S x = 410 Mean: x, = 82
nzzs zx2= 33894’
sii= 68
One-tail hypothesis The critical t-value:
to be tested: for DF= and o = 0.10
{Ho: to.10 =
Lt Result:
The test t-function: Conclusion:

t= ... (seep. 27)

The calculated t-value:
t =



Exercise 11 (cont.)

ZX = 335
{X,& 5%, 59, 59, %9, &1 2> x2=23013 Mean: x, = 67
=5 , 8% = 406

n,=95 ZX = 33894  Mean: x, = 82

{x,0 .76 83, 93 86 Sx = 40
= 1€8



The Cramer-von Mises normality test: an example

Exercise 12

™2
b3
Co

Zo s

XC')(
Sx

20-1
2n

B-

2»-

46.0{

A3
4130

243
24.70
26.50

17.33 |
49.80 .

SORUONN S A

=E(Z£°“4 P:-
|

Critical value:

Sum:




Exercise 13

The Pearson chi-square test: an example

Classes X 25‘%—;"" BL P np ("u"‘Pa)z

325-335 33 A5
$25-425 93 425

42.5-42.5 412 %5
\15-52.5 26 529
53.5-525 326 515
525-625 290 625

(nm‘

62.5-615 1N zz,

75-725 N oo

ns-#5 3 ' _—
k=9 n= 1500

2 —
X 0.05 —




Exercise 14
The runs test for the difference between two populations - an example
Exavmgl,e: Towbiddbe sendstone  Hiwelenesses (em) In two outeropse.
§x,4 28, 30, 24, 42, 33, 24, 3, 23, 35, A5
34};:_2 2%, 26, 34, 39, 25, 26, 2% 38, 43

ng=9

Turbldite thidnesses (cm)

g

[
&t

Sg =
TCS*.' -Fand:t'on,:

Find Z, for a = 0.10 (from Table 1B)
Zyi0= Conclusion:



Exercise 15

The Mann-Whitney (rank sum U) test for the difference between two populations — an
example

{X,}n,=8 62, 63, 59, 54, 65, 60, 62, 57
{X,} n, = 10 53, 58, 61, 62, 67, 52, 56, 58, 61, 63



Exercise 16

The Kolmogorov-Smirnov test: an example

5 -
u Cumulabive Cumaul.
cl ! Ay Number cum.do:& Cumud.
e o B
5-10| 5 3
40-15 4 . 4
45-20| 40 g
20-25| es5 22
25-30( 229 44
30-35| 8%5 313
35-40 | 802 6%9
40-45 | 4324 &#
45-50 | 2467 3880
n=5492 n=5320




Bed 1
Bed 2

Exercise 17

The chi-square test with contingency table — an example

Species A Species B Species C

2 5 a4

3 8 7




f3 (G T8 [0 [eo %5 8

Exercise 18

The chi-square test with contingency table — an example

) (2 ) () .
$%44 “6 20 %'Wi ] 2

e

" ‘l L




Y el 1xad Ixad

Exercise 19 n=¢ nsS N3=5 n,=8
43 42 33 38
The Bartlett test — 49 39 42 69
an example 6% 54 L6 60
5 S¥ 43 52
53 5 50 63
33 45
50
35
le,"

Popul. (B} Sxt DF YF ST logSP (n-DlogS?

Conclusion:



Exercise 20

3 %1% 1%} i".',?r {%4} f Xst

ﬂ;—-’-’G nl;_-'e 3 nq [4 n5=6

9.2 482 25 203 19.9

’gz 44. 3 14.3 225 24.3

2 20 33 qre 136

16.5 e M4 Ay 202

1.3 19 9.5 5.9 18.4

22.% 16.1 16.5 19.0 19.4
ZX =
9=
S x2-
()%

n

‘\43 Mg Ms[M3

23
I |
w Y1

X X
"P

M: M:@\\S M?‘
X
I



Facter 1

Exercise 21

Facter 2.

K S

1725 30 23 |
2 20 4o 412
330 4 20

4 25 50 2%

R —




Exercise 22

Value romles

2 ¥4§ L% 1 %a§ I%e €
ne=9 ng=14 ng=12 ng = 10
10 482 g 12
M A7
12 2. 4 16
12 13 9 A2
14 416 12 18
2 9~ & 12
¢ 3 1
? 15
9 + 9 ]
A0 15
16 S 10
AS 6 t
10

Conclusion:

N= nyengtntng =42



Exercise 23 oth elass .
A eareesy Frequency %

EXAMPLE ‘ ‘ Jb-%0 g.'g
Measurements of the azimuth of ripple owss-laminae 60 - 90 60
dip direction in & bay-fill sedimentany succession fg.'zég 2:((;
(Eawly Cretaceous Helwetiafiellet Fm., Sputshecgen). 450 - 180 4.0
The datz. (n=44 mezsurements) have beem grouped n s o
30°- dasses. 240-270 5.5
Sea- 330 1o
230-360 44.0 n= 44




Exercise 24

¢lass observed @ (EL')
0-60° R

60-420° 9

120-180° 15

4180 -240° 20

240-300° Z

_300- 360° ? _




Grouped data

Exercise 25

classes X{° €% £ cos X £ sinx;®
0-30° 45 9.5 948  2.46
30-60° 45 8.0 5.66 £.66
60-90° 35 6.0 1,55 5.80
90-420" 405 4.0 -4.04 3.6
120-450" 435  @.0  .4.24  4.24
45’0“4809 465 4-0 ‘3-86 4.0"
480-210° 495 6.0 -5.%9 -4.55
210-240° 225 8.0 -5.66 -5.66
240-2%0° 255 85 ~4.42 -5.34
2¥0-200° 285 44.0 2.85 =40.63
300-330° 345 480 42.%¥3 —12.%3
230-360° 345 44.0 13.52 =-3.62
Sums: 400.0 23.48 =46.45
na b4 C=0.2348 S=-=0.1645



Exercise 26 zg] = [zxz % [b
Calculation of ng zx z“. ¢
the regression line

¥

713 |_[154 107[b]
409. 48[~ [23.23 454)[ €]

do < |5 40 l it

** |s908 €4 ® 454°454 - 40°23.23 = - 4,29

d,= ! HE 40 238454 -40-409.48 = -10.62
109.4% 454

54 B . -3 = -
d’“lzs.zs rooag| = 151710848 ~#.32823 = - 14,76

Ho: (30 ;
{Hﬁ /@: one-tasl lest
Eisher t-test

lb [VZxz —n(R)% _ 2.4%]2323 — 10(.50*
t == - ‘
B! Vo579 (1 — 0419
1.618
= -0-%3— = 2,785

*0-05 = 4. 860
(oF=5)




Exercise 27

Calculation of residuals

{x)'j} n=40

o
X

N
X

- b 3 i

J3IFHTIFTS

S BREL $P R F B

w VNI~
P ML

eNT ¥ T NNMN

0 MO NN M- YN

WNQGOIF NN

OITVLIN N

----------

R
L)
W

1

> X= Y & |
4 10948 %sizo

Zyt
20

Z X*=
2 23.23 5,

2

s
#

45.1

e FL O A S

2 XK=



The regresson Wine’s goodness—of - fit: Exercise 28
coeffledent of detes minazhbn
R¥= 1,5 (400%) = 44.2%

2 ' 1
d%= (4= 2 )% = (13285 002 - 50.5%
Confidence belk for regression line :

X = X= 25, =1.51- 2(0.22) = 1.0% L v?k —ZL_CL{“’ 'S __LL
t X = Sy = 4.51-0.22 =4.29 :.gg o.zz ' '05 g'zg
= X =45 ' 0. ol ,
= X+ S5c=451+022 =473 451 0,34 el 0.33
= X + 25, =4.51 +2(0.22) = 1.95 1;; o.% -:'v— o.g%
Xe VR« ty.'s, L.+l -t . > 0. =0
207 of A6 oA Lmtess @]
429  p.46 = Iy 0.48
S
. ¥ 0. —h—~ 0. '
4.95 %7‘0 = 0.2 v 401 a— 0% wonfdenso bl
=TT 1
TR = + Gt - o094

[§ =243 X +3.4?f

’dﬂIo +0 = 0.34

= (433 -4.50)* _
'( 140-7_}4 oong - 06

5 +
1345 = Zlof.‘q, =04

ol = 0.40 ty,t =1.860 S, =0.962
(9= z)




2° polynomial (parabolic) model

n=10
2 L2 =by X +b,x2 +
X ¥ X YY" xy x¥y x3 x4 4=5 ¢ ol
3 45 sy Sx; 2xt n ] by
3 , S| = [2xt Sx@ Zx: ||l
0 5 . ' Futg) [Zx3 Zxt 2xH] |l
43 6 4
45 6 15 /7 d \13 026 40
% 7 N?\\
22 45 c//‘/ 26 10
25 A9 ’ o 43”5\37:* 158
26 21 «ﬁvm/iz =
Ix=  Ty= 3xt A Swy= HdE IxE S ;:3:5/?%‘?«/?:5;
A58  97.5 3026 4356.25 19%.5 436455 63704 1417046 g e ssgis ot | <
458
X =15.8 gy= 9,35 m; 4?6:52;
S§a §3.84 S§=45.0? 5 =
Sy= %.67 Sy= 6.7
3026 6
0. T Sx 4‘0‘00 A ‘:—‘E‘ U
Yy = 0.863 xy = '3‘—15,, Fe e [Babyx +hxt e
ZS ZX sz i b" b, =-0.1662 b —0(;5\< =2.2464
Ixy [=[Zx2 3Ix* Zx || b, - o
3 |
Z xls Zx zﬂ Zx c Y y=0,0335x2- 0,1662x + 2,2464 +

93.9 458 3026 10 b,
49845 |=3026 63704 458 (" (b,
43645.5| | 63104 w16 3026| { ¢

R?=0,9852 &



_ Exercise 30

L 2
X 9 Xt gt xy lhy  x:Iny
1 2
2 3
3 5
& 2
S 40
¢ %
+ 26
Ix=28 Zy=-67 234z 362 3 lyy= len
Z'xl ‘qosg 81059 43“55 és. CS
Xz 4 g= 9.57
St=4.66 Sg=6962
Syx 2.46 Sy = 3.34
Suy =46.5
"xg s0.92
Ziny Sx n |[lnb[< 0.4
Zx!ng - ‘z'xz > . Inc < 229
4= ¢ «b" j
4 = 434+ 1.54%

E\.-cpnnem'ﬁ'e.l- medal

6B

This har do be dassfrmed ote o Laear fore

E.r‘l"ld' = xlnb + (lne
awmd Hha coefflcient s (hmcjmﬁw“ﬁb‘ﬂ
solng e E.aum% syghent of [near e.q.usﬂﬂp 5

ELW":’ q.Ex +fn=:-
3 melny; =[leb o St *E&

er dn prabile foran:
= xk Exj H

Eim'ﬂ
[.ix,t;&



Exercise 31

n=%
X 4 x2 y* xy Inx xlnx
0.5 2 .
P P Logar(thrwk  medel. : [ §=b lux +e
Here, dha  follenr Syrtem sl [laswy ahibpe ha
2 40 te be folved f-:ng.'nf‘h" el "-::".-IEJ,IIMI i
4 45 2 = [b] Ztax; + [
8 12 Zxu~ (B Zxlax; +c] 2x

Zxe ITy= 3x= Y= Ixys ¥ Sxinx=

465 50 8225 654 223
X= 3.4 9 =10

Si=93 Sy =385

Sx’ 3.05 504 =6.20

f”'d = 0. 899

2y - Slny n [bl
Zxy| [Zxiax Zx|| €|

\gz b-lnX*C

g: 843 Inx + 6.25



Exercise 32

n=g

X Vv ¥ Yy xy Ilax lny xhx xhy

1 10

45 28 Hyperbolic (power-law) model
2 30 ‘

3 3% [\'3 =c 'xﬂ

4 4o ’ |
40 50

1€ 60

23 0

Ix= Zy= Ix': Zy= Txy= Siwe Sinys2BBZxiny=
Q0S 320 947,25 15450 34425 M-8 :xlnx.@ozsf;

Xa 7256 g = 40
S2=65.62 Sy=378.5%
Sx= 8.0  Sy=19.45

Sx! = 4"6'0?
""d = 0,924

zm?, Slnx L

len lenx Zx

28.38

242.42 | = 450,53 605] (nc
E\'jac-x‘j Q=47 )(o'l'89




Exercise 33

n=40 Ranks D=Rx-Ry
X 9 Ry 125 D 2
4.2 6.2 2 35 =45 225
A4 T3 45 © 4.5 2.25
15 68 &5 35 ‘z% g‘;g- .
:g ?% 45.5 % 4 4.00 Gomechion. fr rank ties:
13 7z 2 *®5 -5° 3,2'2255 . Ex+Eg-34d2
4.5 22 65 -5 4.5 . s 2TE. B
“350% 8 4 o i S
.8 ¥ 9 ®3 465 é’fm Ex =52 - 25%- 925-28 < 54,5
a9 B3 0 100 s | B -Lgtouss -
,_6:565 _ p 5% _ 5454 F25-565 oo
Ts=4 ‘Ao(100-4) ~ 0 ST 2% - ;;'sﬁﬁ-%ng.s&f
My = ¥ ' ; :
m;ﬁ‘l' Ho: Cs<0 ,{Ho‘ 9.<o
H4:§$>O ; Hqi gs'?O
= 210" £ o = ' _ 1’ 10 =2
t," 0065?%: 2."6 t+ = 0.524 mz = 2.1019
DF> 8 f .
ol‘.:o.oS} Foos = 150 toos = 1.860




Exercise 34

O.”W'O.??C? 0.0493 B
b'zd.zii‘?—‘!'- 0,183 ~ 75.095 ’°‘°°“‘38]

% Y _b /)  _Zi D;
10.13+ 0.%%0? 0.%19561 0.000129

. . 0.00 0.H8484  ¢.001243
g g b 0.72055+ o0.004125

.889 0. 0.00526
2.5 50066 0.¥19302 o©.000130

39.900 0.91%6 0.00429
0.00544 ©0.F20028 0.000596

49.8% 0.9%04

60.342 4.0992 0.00466 0.¥16283 0D.003149
70.839 4.0704 0.00485 0. H453F 0. 004895
$9.528 4.120% 0.00582 0.%24969 o.00203%

89.982 1.1702 0.00473 o, 718490 0, 000942
99.620 1.2202 0p,00519 0. 720108 0.0006%6

etc. - M
N=n{n-9/2 lowalgradients ’
1€ &<
e SRR D, = 0.001034
b= o.oosoz] | Zm=0.#19432 Limits for outliecs

If lwvger than —» +3D,, =0.72253 } ‘__l
of sman‘:{%—* g;: - 3D:\‘ 500?4633
Samples 6 and 7 are ouwtliecs; new by,=0.00503

Estmakion of ¢ = 0.¥{94 (+ 0.004, -0.0013)




Exercise 35

Basal grain size of turbidite bed

)

LT IO o
90|00 |o| Olol0]Q
¢|0|0|lo|0|olo|O
slolo|ololololo
Bl OO0 (w0 [ed
Slo|s|~|n|~lo |
mahsﬂw,zoﬁo%
SIORONCR ey

uoneq.inoiq paq jo aa.1b6ag



Exercise 36

SR (9 39 18 10 67
EH
S LY
[ 0 65 37 44 146
2 < Sy
d;
\
[ oy 43 40 13 96
3 < €
\dU

147 95 67 309



Exercise 36
Make Yyour calculation notes here



0 ~NO bk Wk =

W W WM 2 =2 a2 G aaaaa
N = 0O Wowo-JNodOombWHN =000~ WHN =0 WO

Exercise 37

owB owP OWPK

ol ,

0
0
0

Pitagorean taxonomic distance d;; used

Taxonomic distance d;; for variables OA and OWB

d; = [(50-141)2 + (280-18)2 + (10-14)% + (90-24)2 + ... (2-27)2]*/2

loa ows lowp OWPk Affinity matrix
Samples ~ forams  forams  forams  forams _| QA
So1 50 141 3 1 OA
So2 280 18 1 0 OowB
Sc3 10 14 139 0 OwWP
So4 90 24] 7 0 OWPk
So5 53 19 \g 0
So6 250 34 N 2
So8 296 4 0] N\, O
So9 90 0 0 e
S010 72 0 0 0\
So11 240 0 0 0
So12 297 0 0 0
So14 294 6 0 0
So15 14 6 1 0
Sc17 57 5 0 0
So18 292 7 1 0
S019 7 1 0 0
S023 65 7 3 0
S024 5 110 23 0
S025 14 26 7 0
5026 39 0 0 0
So27 33 0 0 0
S028 27 2 0 0
S029 60 3 0 0
Rz1 25 0 0 0
Rz2 0 0 0 0
Rz4 0 84 0 1
Rz6 0 0 0 0
Rz7 0 0 0 0
Rz8 0 0 0 0
Rz9 0 0 0 0
Rz10 0 0 0 0
S-04 2 27 15 0

d;; = 749.50




Exercise 38

The nearest-neighbour (single-link) clustering method

1 2 3 4 5

p— " - — e bl

00 0.02]006’040 oosl
002, 0.60 ' 0.05 | ©.09 0.0

| 0.06 06510.503&14 oos,
040 009 0.0 Coo| 0-03)

- . — —— -

10 | .os o..os 0.03 0-60




Exercise 38




(1,2)<




(4,5)<




Exercise 38

Ll

if

- N

4l




Exercise 38

(4,5) +

d,‘fl\'3 D ooof (M GQ'FG(Q)

(&) . '

d(«z)(k‘;} = {dﬁ) dys, Ao, C‘zs% 2glys = 0.08
d(‘tS\/?: - ")‘an{dgq, O‘;g}: Ol3¢‘ =O‘O!'1



(3I4I5) <

r

\.

(1,2)
3

(4,5)

(1 2)

Exercise 38

(3,4,5)

A

-
3

N
(4 >5)

»rr o

o.@o’oos a.a8

0.05 0,00 0.0k
0,08 |

-

" OQ, ot‘

0.00

J

-



Exercise 38

m

roora.




Exercise 38

(1,2) | boo ’Lo.os':" Qo8

(4,5) |0.08 6.04 o.




Exercise 38

- bt e it ity
z G5B DERANTEE D KD 0AN RIGRY PO 10 BN BEA BRI B BE
wu»— — b
e REREE RS SRR B RRNE A RE SN EERRE § s B B
0 t 8| 1 B B ER D ) s
e sguEnen pures Fasas FO8 2 Daas RS EREes SRRRuRRRETRRREES
TN BT D 2 . e b
pmaan 1 - 1TLL,N. Saasl
= T i
T
IEEEI 1
3
" <
xe - } R s
1 "
4 1
x " e
* 1
T
roADE FREEE PRTDY
% RSN Deas

u ™
: i

1

PP00S Bu B

PRESH BROSS BEGRT SHSbE

<t

I3 D03 BRI B
800 DUSEN 5y
e R
gef-
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Exercise 39

Paur-greup method.
N Al
A B e ' P ' E F A B cC

D E I

Al 052 6412 | ~0.65 | -0.62 -0.381 , 0.57 | 0.42 [-0.65[-0.62[-039)]
Bl oS 0 4€ =039 [-0.72 [=0.T2 | 5 os7 QW) 0.46|-0.79 |72 |-0.22
¢ . -0, -0.61 =052 .[omn| 0k NV -0.5-061 052
Pl -0.65]-0.F " .66 0.7 o [-0es|-0.79]-0.5 VD 0.66| 0.4
E|-0.62[-0.% 0.9 : ©.90 | & [-0.62]-0.72 [-0.61] 0.66 QY 0.u0
{f -0.39(-0.72[“0.5Z 0.4 [ 0.40 [FARCO [Co39[-07m|-052] 041 0.40 AN
| 0.42 $0.46 _
.r‘fhﬁ.\"c- . 2 = 0.29
—0.65) + (-0.62) + (0,79 +(~0.72)

’V\/A‘BWKI’E) a( D 5 = -0.20

A = (.0-3-9> + (’ o'ﬂz -

W(A*BD‘E 2 - O.SS

Yoy = ZAUELR = 0,405~ 0,41
“27a8) X (D E

(AB) M e.29] -070] -0.59
c [6.29 {#60|-0,59-0.5
(DB~ 30 |-0.59} {0491

E '-0.55 -0.52 (0.4 |3
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Exercise 39

P

E

©.5%

6.412

-0.6

-0.62

10.4€

0.7
0.7

-0,79

-0.¥2

-UO ‘i
=0.52

—0.72

058

.41

-0 .64

0.40

- 0.42 $0.46

= 0.29

, -0.62) + (0,79 +(~0,32)
1&(“)@,5) - (‘O 65) +( >4 ( g

= !:O.%);(—O.?ZD a =056
= SR = 0,405 & 0,41
F [}
(ag) ¢ " (DEDF

@ .29| -030] -0.59
- -0.5

0.44

(AB)C.

0.%0

ap)®
Yop

(AB)
C. 29
(DE)|2¢-*
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-0.3¢) + (F0.59)+ (~0.55) +(-0.52)
N 4 —~ =-0.59
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Exercise 40

—Exercise ( simple runs test, p. 94)

SJ:canc of data series

Calewlate : W, -

Conclusion

— Zy10=
Sa

Sequence. of 108 gvains
in & pegmatite

feldspar: ng=z 70 grzins
quantz : Ny = 38 grains

'FQ'Q FRRAFFQFQFFFFFFFQRFQFFFRFFFFQFFFRAFQFRRRFFFFFQFFFFFQRRAQ
FFRRAFFFFFFQFQFFFFFQFRFQFFQFFFFFQFFFRAFRFFQ FFFQFQFF

Lrd af Series




Exercise 41

Numbers of radiolarian tests per square centimeter
in thin sections of siliceous shale.

(Bottom
ofsection) 1 2 3 2 3 5 7 9 9111012 7 4 3 2 3
2 2 1 0 2 3 2 0 3 3 4 91010 8 9 12
10 12 14 22 17 1914 4 2 1 0 O 8 14 16 27 (Top of
section)
Data series of 50 samples
n,=28 n_=21, N=49
0 . U, =19
t U, = [(2-28-21)/49] - 1 = 23
| 1
10 < ;—_= ig { HO: UOZ Ue
II 15 H1: UO< Ue
v Tl 14
5 BB
§. 20 i S, = -\/ [2:28:21 (2:28:21 — 49)]/492(49-1) =
u 10 = 3.39
“§ T
g 30 ko
g s Z=[19 -23|/3.39 = 1.18
] T 7
Z | s _
40 s Zy10 = 1.28
] ’i’ 3 Conclusion:
| T2 H, cannot be rejected with 90% confidence
i Fla
50 lll[lllll Illll IlllTTII TTT ll
0 5 10 15 20 25 30

Number of radiolarians per cm

2



Exercise 42

Testing of stratigraphic trends

A turbidite succession has the following bed thicknesses (in cm):

(base) 5 20 25 15 31 25 29 16 33 20 17 15 35 30 34 26 16 28 20 33 17 38 27 34 15 35 (top)

These thickness data have been plotted below (see diagram) for an easy
overview.

Does this succession show a “thickening-upward” trend, or is it just

random?
30 _°
4 x
\\
- e
4 o= _
- -——'——-__ —
251
204
T 4
=
g - o~
= i S A
2 e
o A5 = g S
= Q__c
g 7 2 c
a i o @©
3 c =
(&1 o E 4(;;
3 g3
[ I
40 = O
—
5_
1 -~

v T T T
o 10 20 3o 4o
Bed thickness {cm)



Testing of stratigraphic trends

Exercise 42

A turbidite succession has the following bed thicknesses (in cm):

(base) 5 20 25 15 31 25 29 16 33 20 17 15 35 30 34 26 16 28 20 33 17 38 27 34 15 35 (lop)

DATA: 2025145 |31|25|29(46 [33[20(47 |15 |35|20|34 |26|16|28120|33|17|38 |27| 34|15 |35
PR: 234/ 5/ 6/ 7| 8 9(10| 1112(13|14(15(16 /17|18 (19| 20| 21| 22|23 | 24| 25| 26
VR:

d*:
Zd* = -
n = 2 .
hd Your conclusion: ...................... T
ji’ : E'é Calculate: 5 N b ft
1 58 6 Zd? umber of ties:
= > @ h=1—-——- =
§ ‘ c% é n(n? - 1) {:l 3
" ol S5 2
= l r“ 2
4 t=s ——— =
5 - 2
Compare the calculated t-value with the critica
- vall?es ofhthis Lunlcttioi,tt,cfcltr d.f.T (: - 1)tand| 2
4 a selected risk-of-error level. o« . the data
1 _é 4.0 210 ;; 2'0 series is non—random;otrl\e'rfv:i;e,tit hg; tg be 2
Beil thickness {cm] regarded as random. 2
’ RANK-CORRELATION TEST
DATAY 5 I?_o!zsl‘zg 31| 25] 20( 46 | 33| 20[47 |15 [35[30[ 31 [ 2616 ] 28 [20 23] 17138 [27[34]15 |35 18
i - 1
d?: - I E i 1 :
=1 &

Your conclusion:




Exercise 42

Calculation

If there are ties in VR-indices within the data series, such that one or more mean VRs
have to be used, the formula for the Spearman correlation coefficient needs to be
corrected as follows (Kendall and Gibbons, 1990):

Fg =

2V Epg + Eyg

with: Epr=(n®-n)/12and E,; = [(n3-n)/12] - [(w3 - w)/12], where n is the total
number of data in the series and w is the number of data tied by VR-indices.

In the present case:

w =18

Epr = (263 - 26)/12 = 1462.5 and Evg = [(263 -26)/12] - [(183 -18)/12] = 978.0
and

rs = (1462.5 + 978.0 - 1902)/2-1194.12 = 0.2255

t = 0.2255/v1/(26 - 1) = 0.2255/0.2 = 1.127

DF=26-1=25
The statistical null and alternative hypotheses tested are:

Ho: <0
Hi: >0

NB! This is a one-tail formulation. The risk of error will then be o« and the critical
value will be read off for «a.



Exercise 43

Another example e VR D¥(re-vR)>
fx1 §5.30 1 44 o
§2.43 i a0 )
45.49 2 4 25
48.2% & 9 4
44.43 7 1 26
4y64 ¢ 2 16
44.85 53 4
4690 4 ¥ 9
45.65 *» 5 4
43.15 2. % 36
ne4 46.3F 1 6 25
>D*=456
6: 156 _ _
Te= 14— Ap-15 = 0. 291
Ho: $s<0
He $570
Test fumetion (p 69):
t = 0.291 ]’%W = 0,942
DF=95
ol = 0.05 to.05 =
ol = 0,90 to.40 =

Concluson :



Exercise 43

n=4

prw w Xt v p?
0 "4 029 a4 4 400
@ 4 2 4Mm w0 4 36
O 3 3 043 9 3 36
4 5 4 424 2 g 9
a 2 =© 0.25 + 2 25
0 6 ¢ 4M €& 6 0
o + 7 ss4 5 ¥ 4
o 8 9 5% & 38 16
14 40 o9 635 3 40 49
4 9 4 5.25 2 9 49
0 141 4 96 41 11 400
ZDZ, 416 D= 424
: 642
Ye=4 - Ter;ae-z 0.92% re= 4‘%:-0.92?



FACIES SUCCESSION Exercise 44
(top) Facies:

sandstone with plane-parallel stratification

sandstone wijth large-scale trough cross-stratification

(nc;-me-;)z]

abm>oUocﬁwnw>counm>n>mc>wocw>00>

nieiy A B c D roly S(NS
A =
P -
ase) < =
DF = (4'1)2 =9 ’ =
d.f =[a]

A =
B =
it C = sandstone with current-ripple cross-lamination
D = mudstone
. TOW Sums= : ,] ,
"l B c p;’[Pfa B ¢ o
A L"l
B :"
c =1
D 4
N=
eisl, 2 ¢ » Wiy, 5 < »
| A
3 B
C
o} |



